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Epitome 

(57) [Abstract] 

[Technical problem] While maintaining the engine performance, the compressor which can decrease the noise 
is offered. 

[Means for Solution] A compressor (1) is with a high-pressure tooth space (10) and a sealing low voltage tooth 
space (42), The free passage hole which opens a high-pressure tooth space (10) and a sealing low voltage 
tooth space (42) for free passage (50 52), In order to intercept the gas stream from edge opening (54) and a 
high-pressure tooth space (10) to the sealing low voltage tooth space (42) of the free passage hole (52) which 
attends a high-pressure tooth space It has the check valve (58) equipped with the closing side (66) which 
closes edge opening (54) by moving toward edge opening (54). A check valve (58) In case a closing side (66) 
moves toward edge opening (54), it has a posture inclination means (70) to make a closing side (66) incline to 
edge opening (54). 
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CLAIMS 



[Claim(s)] 

[Claim 1] High-pressure tooth space Sealing low voltage tooth space The free passage hole which opens said 
high-pressure tooth space and said sealing low voltage tooth space for free passage Edge opening of said free 
passage hole which attends said high-pressure tooth space The closing side which closes said edge opening by 
moving toward said edge opening in order to intercept the gas stream from said high-pressure tooth space to 
said sealing low voltage tooth space It is the compressor equipped with the above, and said check valve is 
characterized by having a posture inclination means to make said closing side incline to said edge opening, in 
case said closing side moves toward said edge opening. 

[Claim 2] It is the compressor according to claim 1 to which it has the end part which said check valve is 
tabular [ long and slender ], and was fixed, and other parts including said closing side, and the part besides the 
above is unsymmetrical about the longitudinal direction axis of said check valve with said posture inclination 
means. 

[Claim 3] Said posture inclination means is a compressor according to claim 2 which is the flat-surface 
configuration asymmetrically formed about the longitudinal direction axis of said check valve. 
[Claim 4] Said posture inclination means is a compressor according to claim 2 which is the thickness 
asymmetrically formed about the longitudinal direction axis of said check valve. 

[Claim 5] Said posture inclination means is a compressor according to claim 2 which is the consistency 
asymmetrically formed about the longitudinal direction axis of said check valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compressor which equips the detail with the check valve 
for intercepting the gas stream from a high-pressure tooth space to a low voltage tooth space further about a 
compressor. 
[0002] 

[Description of the Prior Art] The scrolling compressor which the compressor currently used for refrigeration 
or air-conditioning is known, and is an example of such a compressor is patent ******. It is indicated by No. 
2959246. Drawing 9 is partial drawing of longitudinal section of this scrolling compressor 80. The sealing 
compression space 84 from which the scrolling compressor 80 can become the hyperbaric chamber 82 and a 
sealing low pressure chamber, The discharge opening 86 which carries out the regurgitation of the gas which 
opened the hyperbaric chamber 82 and the sealing compression space 84 for free passage, and was 
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compressed by the sealing como^kon space 84 to the hyperbaric chamb^flfe, In order to intercept the back 
flow of the gas from the hyperbJ^Rhamber 82 to the edge opening 88 of SKischarge opening 86 which 
attends the hyperbaric chamber 82, and the sealing compression space 84, it has the check valve 92 equipped 
with the closing side 90 which closes the edge opening 88 by moving toward the edge opening 88. In case the 
closing side 90 of a check valve 92 closes the edge opening 88, while moving the closing side 90 of a check 
valve 92 rapidly straightly toward the edge opening 88 of a discharge opening 86 and carrying out the close by- 
pass bulb completely of the edge opening 88 of a discharge opening 86, when the closing side 90 sits down to 
the taking-a-seat side 94 containing the edge opening 88, the closing side 90 excites the taking-a-seat side 
94, and generates impulsive sound, consequently the noise generates it in the scrolling compressor 80. 
[0003] In order to mitigate this noise, a check valve 92 is formed by long and slender elastic plate material, and 
it is arranged so that the edge opening 88 of a discharge opening 86 may be located in the longitudinal 
direction center section 96 of the check valve 92. Drawing 10 is the top view of a check valve 92, and drawing 
1J_ is partial drawing of longitudinal section of the scrolling compressor 80 in the condition of having opened the 
check valve 92. As shown in drawing 1 1 , while the check valve 92 which the end 98 fixed is opening the edge 
opening 88, only the center section 96 of the check valve 92 is raised, and the other end 99 of a check valve 
92 has sat down to the taking-a-seat side 94. For this reason, the amount of lifts of a check valve 92 becomes 
small, the excitation of the taking-a-seat side 94 in case the closing side 90 of a check valve 92 sits down to 
the taking-a-seat side 94 is mitigated, impulsive sound becomes small by that cause, and the noise of the 
scrolling compressor 80 is mitigated. 

[0004] Moreover, other scrolling compressors which make the noise mitigate are It is indicated by No. 

1 10744 [ 2000 to ]. This scrolling compressor (not shown) is also decreasing the rate of the compressed gas 
breathed out from edge opening of a discharge opening by enlarging the path of edge opening of a discharge 
opening, or making a discharge opening incline etc. instead of changing arrangement of edge opening of the 
discharge opening to a check valve, although it has the long and slender elastic plate-like check valve which 
the end fixed. Thereby, the amount of lifts of a check valve is small. For this reason, in case the closing side of 
a check valve moves rapidly straightly toward edge opening of a discharge opening and carries out the close 
by-pass bulb completely of the edge opening of a discharge opening, the excitation of a taking-a-seat side in 
case the closing side of a check valve sits down to a taking-a-seat side is mitigated, thereby, impulsive sound 
becomes small and the noise of a compressor is made to mitigate. 
[0005] 

[Problem(s) to be Solved by the Invention] However, changing arrangement of the edge opening 88 of the 
discharge opening 86 to a check valve 92, or changing the path and inclination of a discharge opening 86, and 
making the amount of lifts small, in order to decrease the noise of a compressor 80 will narrow passage of the 
compressed gas which flows from a discharge opening 86 to the hyperbaric chamber 82, and it will cause the 
degradation of a compressor 80. 

[0006] Moreover, the cause of the noise is also in the shocking pressure wave produced when the closing side 
90 of a check valve 92 carries out the close by-pass bulb completely of the edge opening 88 of a discharge 
opening 86 rather than is for a check valve 92 to only excite the taking-a-seat side 94. This is explained with 
reference to drawing 9 . In case the closing side 90 of a check valve 92 closes the edge opening 88 of a 
discharge opening 86, it moves rapidly straightly toward the edge opening 88 of a discharge opening 86, and the 
closing side 90 of a check valve 92 sits down to the taking-a-seat side 94, and carries out the close by-pass 
bulb completely of the edge opening 88 of a discharge opening 86 at once. Consequently, the shocking 
pressure wave by rapid momentum change of back flow gas arises, and while spreading the pressure wave 
through a discharge opening 86 to the sealing compression space 84 currently formed of the scrolling 100 of a 
pair, the acoustical mode which becomes settled with the configuration of the sealing compression space 84 is 
excited. The noise which spreads the vibration by the pressure wave which increased by excitation of an 
acoustical mode in the sealing housing 102 through the component part of the scrolling compressor 80 of the 
scrolling 100 grade of a pair, consequently is emitted from the sealing housing 102 increases. For this reason, 
although the noise by the excitation of the taking-a-seat side 94 is mitigated in case the closing side 90 of the 
check valve 92 of the above-mentioned scrolling compressor 80 sits down to the taking-a-seat side 94, the 
noise by the shocking pressure wave still exists. 

[0007] Then, this invention aims at offering the compressor which can decrease the noise while it maintains 

the engine performance as a compressor. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the compressor by this 
invention In order to intercept the gas stream from edge opening and a high-pressure tooth space to the 
sealing low voltage tooth space of the free passage hole which opens a high-pressure tooth space, a sealing 
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low voltage tooth space, and a (jflkoressure tooth space and a sealing lov\^^kage tooth space for free 
passage, and the free passage liS^which attends a high-pressure tooth spsBPln the compressor which has 
the check valve equipped with the closing side which closes edge opening by moving toward edge opening, the 
check valve is characterized by having a posture inclination means to make a closing side incline to edge 
opening, in case a closing side moves toward edge opening. 

[0009] According to such a configuration, when the pressure in a high-pressure tooth space is higher than the 
pressure in a sealing low voltage tooth space, by moving the closing side of a check valve toward edge opening 
of a discharge opening, edge opening is closed and, thereby, the gas stream from a high-pressure tooth space 
to the sealing low voltage interior of a room is intercepted. In case a closing side moves toward edge opening, 
a closing side is moved by the condition of having inclined to edge opening and having inclined, toward edge 
opening with the posture inclination means which a check valve has. For this reason, when a closing side 
reaches edge opening, although edge opening is mostly closed by the closing side, the clearance has produced 
it between a closing side and edge opening. Subsequently, a closing side carries out the close by-pass bulb 
completely of the edge opening, and an inclination is returned. The rapid pressure buildup in a discharge 
opening is mitigated by the clearance produced between a closing side and edge opening, a shocking pressure 
wave is reduced by that cause, and excitation of the acoustical mode in the sealing compression space 
produced by the shocking pressure wave is suppressed. Consequently, the noise of a compressor can be 
decreased. 

[0010] In the above-mentioned compressor, a check valve is tabular [ long and slender ], it has the fixed end 
part and other parts including a closing side, and other parts are good to be unsymmetrical about the 
longitudinal direction axis of a check valve with the posture inclination means. 

[001 1] Thus, other parts in which the end part is fixed to and a check valve includes a closing side move by 
the constituted compressor toward edge opening of a discharge opening. Moreover, other parts are 
unsymmetrical about the longitudinal direction axis of a check valve with the posture inclination means. For 
this reason, in case the closing side of a check valve moves toward edge opening of a discharge opening, the 
posture of other parts inclines because of the difference in the gas resistance produced with the asymmetry 
about the longitudinal direction axis of a check valve, or the difference in weight, and this moves a closing side 
by the condition of having inclined to edge opening, toward edge opening. For this reason, when a closing side 
reaches edge opening, although edge opening is mostly closed by the closing side, a clearance produces it 
between a closing side and edge opening. Thereby, like an above-mentioned case, a shocking pressure wave is 
reduced, and excitation of the acoustical mode in the sealing compression space produced by the shocking 
pressure wave is suppressed, consequently the noise of a compressor can be decreased. 
[0012] A posture inclination means may be the flat-surface configuration asymmetrically formed about the 
longitudinal direction axis of a check valve, may be the thickness asymmetrically formed about the longitudinal 
direction axis of a check valve, and may be the consistency asymmetrically formed about the longitudinal 
direction axis of a check valve. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the operation gestalt of the compressor 
by this invention is explained. Drawing 1 is drawing of longitudinal section of the scrolling compressor which is 
the operation gestalt of this invention. 

[0014] The scrolling compressor 1 is surrounded by the sealing housing 2, and has the discharge covering 12 
currently fixed to the sealing housing 2 while dividing into an airtight condition the low pressure chamber 6 
which has a suction pipe 4, the hyperbaric chamber 10 which has a discharge tube 8, and a low pressure 
chamber 6 and the hyperbaric chamber 10, and the scroll type compressor style 14 of the conventional known 
attached in the discharge covering 12. 

[0015] The scroll type compressor style 14 compresses the gas in a low pressure chamber 6, for example, a 
refrigerant gas, and in order that it may carry out the regurgitation of the compressed gas to the hyperbaric 
chamber 10, it is a thing. The scroll type compressor style 14 has the fixed scrolling 16 fixed to the discharge 
covering 12, the revolution scrolling 18 which carries out a revolution circular movement in relation to the fixed 
scrolling 16, and the mechanical component 20 which drives the revolution scrolling 18. 

[0016] The mechanical component 20 has the up bearing 24 and the lower-shaft carrier 26 which support the 
shaft 22 which carries out the revolution circular movement of the revolution scrolling 18, and a shaft 22 
pivotable, and are being fixed to the sealing housing 2, and the electric motor 28 made to rotate a shaft 22. 
The electric motor 28 has the rotor 30 fixed to the shaft 22, and the stator 32 fixed to the sealing housing 2. 
[0017] The fixed scrolling 16 and the revolution scrolling 18 have end plates 34 and 36 and the curled form laps 
38 and 40 set up by end plates 34 and 36, respectively, respectively. These curled form laps 38 and 40 are 
blown so that two or more sealing compression space 42 may be formed among them. Moreover, the revolution 
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scrolling 18 rotates according tp^^rotation prevention devices 44, such 3^Ap Oldham ring. If the revolution 
scrolling 18 circles, while such sSB^ compression space 42 will move to tWWrection of the center section 
46 of the scroll type compressor style 14, those volume decreases gradually. The sealing compression space 
42 is open for free passage with a low pressure chamber 6 f when it is in the periphery 48 of the scroll type 
compressor style 14, and when it moves to the center section 46 of the scroll type compressor style 14, it is 
open for free passage with the regurgitation port 50 of the fixed scrolling 1 6. 

[0018] The discharge covering 12 has the taking-a-seat side 56 containing the edge opening 54 and this edge 
opening 54 of the discharge opening 52 for carrying out the regurgitation of the gas compressed by the sealing 
compression space 42 to the hyperbaric chamber 10, and the discharge opening 52 which attends the 
hyperbaric chamber 10, and the discharge opening 52 is opening it for free passage with the regurgitation port 
50 of the fixed scrolling 16. The check valve 58 for closing the edge opening 54 of this discharge opening 52, 
the valve guard 60 for regulating the amount of lifts of a check valve 58, and ** are attached in the taking-a- 
seat side 56. As for the check valve 58, the edge 62 of one of these is being fixed to the taking-a-seat side 56 
with the bolt 63. 

[0019] Drawing 2 and 3 are the top views and side elevations of a check valve 58. As a check valve 58 is 
formed with a long and slender elastic plate and it is shown in drawing 2 and drawing 3 , it has one edge 62 and 
other parts 64, and other parts 64 have the closing side 66 which closes the edge opening 54 of a discharge 
opening 52. Moreover, the check valve 58 has the longitudinal direction axis 67. Although the thickness and the 
consistency of a check valve 58 are uniform to the whole, the check valve 58 has the height 70 in the 
arbitration location of one side 68 of the longitudinal direction axis 67. 
[0020] Next, actuation of the scrolling compressor 1 is explained. 

[0021] When the sealing compression space 42 is in the periphery 48 of the scroll type compressor style 14, 
the sealing compression space 42 is open for free passage with a low pressure chamber 6, and holds the 
refrigerant gas of a low pressure chamber 6 in the sealing compression space 42. If an electric motor 28 is 
operated and a shaft 22 is rotated, the revolution scrolling 18 will circle relatively to the fixed scrolling 16. 
Thereby, while the sealing compression space 42 constituted between the fixed scrolling 1 6 and the revolution 
scrolling 18 moves to the direction of the center section 46 of the scroll type compressor style 14, those 
volume decreases. This compresses the refrigerant gas in the sealing compression space 42. The sealing 
compression space 42 which moved to the center section 46 of the scroll type compressor style 14 is open for 
free passage to the regurgitation port 50 and discharge opening 52 of the fixed scrolling 16. 
[0022] When the pressure in a discharge opening 52, i.e., the compressed pressure of a refrigerant gas, is 
higher than the pressure in the hyperbaric chamber 10, a refrigerant gas pushes up a check valve 58, and 
opens the edge opening 54 of a discharge opening 52. Consequently, a discharge opening 52 and the hyperbaric 
chamber 10 are open for free passage, and the compressed refrigerant gas is breathed out by the hyperbaric 
chamber 10. If the pressure in a discharge opening 52 becomes lower than the pressure in the hyperbaric 
chamber 10 conversely with this, a check valve 58 will sit down to the taking-a-seat side 56, and the closing 
side 66 of a check valve 58 will close the edge opening 54 of a discharge opening 52. In order to close the edge 
opening 54 of a discharge opening 52, in case the closing side 66 of a check valve 58 moves toward the edge 
opening 54 of a discharge opening 52, since the check valve 58 has the height 70 in one side 68 of the 
longitudinal direction axis 67, the resistance and weight to the gas in the both sides of the longitudinal 
direction axis 67 differ from each other, and the posture of a check valve 58 inclines slightly. This also moves 
the closing side 66 of a check valve 58 by the condition of having inclined slightly to the edge opening 54, 
toward the edge opening 54. For this reason, when the closing side 66 reaches the edge opening 54, although 
the edge opening 54 is mostly closed by the closing side 66, between the closing side 66 and the edge opening 
54, a clearance produces it. While the rapid pressure buildup in a discharge opening 52 is mitigated by this 
clearance, generating of a shocking pressure wave is reduced by it and excitation of the acoustical mode in the 
sealing compression space produced by the shocking pressure wave is suppressed. Vibration spread in the 
sealing housing 2 can be decreased by that cause, and the noise emitted from the sealing housing 2 can be 
decreased, consequently the noise of a compressor can be decreased. Then, the closing side 66 carries out 
the close by-pass bulb completely of the edge opening 54, and the inclination of the closing side 66 is 
returned. 

[0023] Drawing 4 is a graph which shows time amount change of the pressure in the sealing compression 
space 42. The continuous line of drawing 4 shows the pressure in the sealing compression space 42 of the 
scrolling compressor 1 of this operation gestalt, and the broken line shows the pressure in the sealing 
compression space 42 of the scrolling compressor 80 of the conventional technique. As shown in drawing 4 , 
when a check valve 58 is closed, in the scrolling compressor 80 of the conventional technique, pulse-like 
change is not looked at by the pressure in the sealing compression space 42 of the scrolling compressor 1 of 
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this operation gestalt to the pr^^^k in the sealing compression space 42 j^feging in the shape of a pulse. 
[0024] Drawing 5 and 6 are the^Pflews and side elevations of a check of a modification, 

respectively. Although the flat-surface configuration of a check valve 70 is symmetrical to the longitudinal 
direction axis 72, as are shown in drawing 5 , and it shows drawing 6 , thickness differs to the longitudinal 
direction axis 72. Moreover, drawing 7 and 8 are other top views and side elevations of a check valve 74 of a 
modification, respectively. As shown in drawing 7 ahd 8, although the flat-surface configuration and thickness 
of a check valve 74 are symmetrical to the longitudinal direction axis 76, the consistencies of a check valve 74 
differ to the longitudinal direction axis 76. Since the weight of the both sides of the longitudinal direction axes 
72 and 76 of check valves 70 and 74 differs in case the closing side 66 of a check valve 58 moves toward the 
edge opening 54 of a discharge opening 52 when the check valves 70 and 74 of the modification shown in 
these drawing 5 thru/or 8 are used, The posture of the reverse payment 70 and 74 inclines slightly, and 
thereby, after the closing side 66 of a check valve 58 has inclined slightly to the edge opening 54, it moves 
toward the edge opening 54. For this reason, like drawing 2 and the check valve 56 of 3, when the closing side 
66 reaches the edge opening 54, although the edge opening 54 is mostly closed by the closing side 66, a 
clearance is generated between the closing side 66 and the edge opening 54, generating of a shocking pressure 
wave is reduced, and it suppresses excitation of the acoustical mode in the sealing compression space 42 
produced by the shocking pressure wave, and decreases vibration spread in the sealing housing 2. 
Consequently, the noise emitted from the sealing housing 2 can be decreased. 

[0025] This invention is not restricted to the above-mentioned operation gestalt, but the operation gestalt to 
which this contractor may be easily equivalent based on a claim is within the limits of this invention. For 
example, with the above-mentioned operation gestalt, although the scrolling compressor was explained, it is 
applicable also about the compressor of other compressed format. 
[0026] 

[Effect of the Invention] According to the compressor of this invention, the noise can be decreased while 
maintaining the engine performance as a compressor. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the scrolling compressor which is the operation gestalt of 
this invention. 

[Drawing 2] It is the top view of a check valve. 

[Drawing 3] It is the side elevation of the check valve of drawing 2 . 

[Drawing 4] It is the graph which shows change of the pressure of the shut-in pressure interior of a room when 
closing a check valve. 

[Drawing 5] It is the top view of the check valve of a modification. 
[Drawing 6] It is the side elevation of the check valve of drawing 5 . 
[Drawing 7] It is the top view of the check valve of a modification. 
[Drawing 8] It is the side elevation of the check valve of drawing 7 . 

[Drawing 9] It is partial drawing of longitudinal section of the scrolling compressor of the conventional 
technique. 

[Drawing 10] It is the top view of the check valve of the scrolling compressor of the conventional technique. 
[Drawing 1 1] It is partial drawing of longitudinal section of the scrolling compressor of the conventional 
technique which shows a check valve in an open position. 
[Description of Notations] 
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10 Hyperbaric Chamber >M 

42 Sealing Compression Space 

52 Discharge Opening 

54 Edge Opening 

58, 70, 74 Check valve 

62 Edge 

64 Other Parts 

66 Closing Side 

67, 72, 76 Longitudinal direction axis 
70 Height 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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